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(54) X-RAY PLANAR DETECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent troubles such as warping of a 
glass support plate, growth of molds inside, or deteriorating the 
apparatus because of moisture penetrating in an X-ray planar 
detector. 

SOLUTION: A photoconductor 3, such as Se, is deposited on a glass 
support plate 1 having X-ray detecting elements formed thereon, an 
upper electrode 4 is provided on the photoconductor 3 and coated 
with a moisture-preventing member 5 to thereby block moisture 
tending to penetrate in an X-ray planar detector and avoid 
nonconformities of warping on the support plate 1 due to the 
moisture. This also prevents nonconformities of growing molds inside 
or deteriorating the apparatus. 
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Japanese Publication of Unexamined Patent Application 
No. 15726/2001 (Tokukai 2001-15726) 

A. Relevance of the Above- Identified Document 

This document has relevance to claims 1, 13, 28 , 
43, 53 and 5 5 of the present application. 

B . Translation of the Relevant Passages of the 
Document 

[EMBODIMENT OF THE, PRESENT INVENTION] [EMBODIMENT 1] 

V ■ 

[OVERALL STRUCTURE] An x-ray planar detector in 
accordance with the present invention is applicable to 
a direct-conversion type x-ray planar detector as 
illustrated in Figure 1. Figure 1 is a sectional view 
of the direct-conversion type x-ray planar detector in 
accordance with the first embodiment. As illustrated 
in Figure 1, the direct -conversion type x-ray planar 
detector of the first embodiment is prepared in such a 
manner that a plurality of x-ray detection elements 2 
having thin film transistors (TFTs) and charge storage 
condensers, etc., are arranged in planar array form on 
a glass support member 1, and further a photoconductor 
3 made of amorphous selenium or other material is 
vapor-deposited on each x-ray detection element 2, and 
an upper electrode 4 is then formed on this 
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photoconductor 3 . Lastly, the upper surface is coated 
with a moisture-proof member 5 from the above, thereby- 
obtaining the direct-conversion type x-ray planar 
detector . 
[0019] 

The moisture-proof member 5 is made of a moisture 
proof resin such as a potting agent (Type-1230 of 
Three Bond Co.). The thickness of the moisture-proof 
member 5 is selected, ■ for example, such that not more 
than 0.1 percent of moisture is permeated to the lower 
layer portion. 

[0020] [MANUFACTURING PROCESS] 

The coating process adopting the foregoing 
moisture-proof member 5 is performed in the following 
manner. First, a plurality of x-ray detection 

elements 2 are arranged in planar array on a glass 
support plate 1, and then external connection 
electrodes 6 are formed in a marginal region on the 
glass support plate 1, for reading image data from 
each x-ray detection element 2. 

[0021] 

Next, the photoconductor 3 is vapor-deposited on 
each x-ray detection element 2, and an upper electrode 
4 is formed on this photoconductor 3 , and in the 
meantime, • a gate section 7 is provided for physically 
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separating the photoconductor 3 and the external 
connection electrode 6. Then, the glass support plate 
1 is rotated horizontally with respect to ground, and 
the moisture-proof member 5 is dripped at around the 
center of rotations. 
[0022] 

As a result, centrifugal force is exerted in a 
direction from the center of the glass support plate 1 
being rotated towards the fringe thereof, and the 
moisture-proof member 5 plotted on the glass support 
plate 1 can be applied on the entire surface of the 
glass support plate 1 as being spread towards the 
outer circumference of the glass support member 1 by- 
spin coating. Here, the gate section 7 serves to 
block the moisture-proof member 4 as spread by the 
centrifugal force right in front of the external 
connection electrode 6 . This gate . section 7 is 
removed after the moisture-proof member 4 is 
solidified to some degree. 
[0023] 

As a result, it is possible to apply the 
moisture-proof member 4 uniform on the photoconductor 
3, and to prevent such problem that the moisture-proof 
member 4 flows into the external connection electrode 
6 by providing the gate section 7. 
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[0024] [EFFECTS OF THE FIRST EMBODIMENT] 

As is clear from the foregoing explanations, the 
x-ray planer detector in accordance with the first 
embodiment is arranged so as to coat the x-ray 
detection element 2 or photoconductor 3 formed on the 
glass support member 1 with the moisture-proof member 
5. Therefore, such problem that the moisture is 
permeated into the lower layer portion such as x-ray 
detection elements 2 or photoconductors 3, etc., can 
be prevented. This, in turn, prevents the problem 
caused by the permeation of moisture into the lower 
layer portion such as wrapage of the glass support 
plate 1, or generation of mold, or deterioration of a 
device, or the like. 

[0025] 

Further, the process of coating with the 
moisture-proof member 5 is performed by the spin 
coating method, and thus it is possible to apply the 
moisture-proof member 5 in uniform thickness.. 
Furthermore, by carrying out the spin coating after 
providing the gate section 7 which physically 
separates the photoconductor 3 from the external 
connection electrode 6, the foregoing x-ray planar 
detector can be manufactured without such problem that 
the moisture-proof member 5 flows into the region of 
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the external connection electrode 6 by the spin 
coating process. 

[0029] [SECOND EMBODIMENT] 

Next, the second embodiment of the present 
invention will be explained. In the above-explained 
first embodiment, the coating with the moisture-proof 
member 5 is adopted for preventing the moisture from 
permeating into the lower layer portion. In the 
second embodiment, in replace of such coating with the 
moisture-proof member 5, adopted is a cover glass 
formed over the phtoconductor ;3 or the x-ray optical 
conversion member 12. Other than that, the structure 
of the present embodiment is the same as that of the 
first embodiment, and thus explanations thereof shall 
be omitted here. 

[0030] 

Namely, as illustrated in. Figure 3, the x-ray 
planar detector in accordance with the second 
embodiment is arranged so as to apply bonding resin 15 
on the photoconductor 3 (or x-ray optical conversion 
member 12) formed on the glass support plate 1, and 
the cover glass 16 is bonded to the photoconductor 3 
via this bonding resin 15. 
[0031] 
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The bonding resin 15 may be applied onto the 
photoconductor 3 by means of brush, or by spin-coating 
after physically separating the photoconductor 3 from 
the external connection electrode 6 with the gate 
section 7 as illustrated in dotted line shown in 
Figure 3. As a result, the bonding resin 15 can be 
applied in uniform thickness on the photoconductor 3 
without such problem that the bonding resin 15 flows 
into the area of the external 'connection electrode 6. 
[0032] 

The foregoing cover glass 16 almost, perfectly 
blocks the penetration of moisture, and thus the 
foregoing structure of the present embodiment offers a 
still improved moisture-proof effects as well as the 
effects of preventing the problem caused by the 
penetration of moisture into the lower layer portion 
that the glass support plate 1 wraps, or generation of 
mold, or deterioration of a device, or the like., as 
achieved from the first embodiment. 
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/fJSSi: tiEorn 1 co'stjjlfiwjR/Bt-ett, cco/ftco^fril 
a So ccofeto, ccom2co'^j!gco/fj?gcoaJiHfl-r:ii, c 
coig^co^u/jco^hH !RffiW4®B»r<&c t if 

So 

[0 0 3 0 ] r«Cfr«. C<7)m2<75^J)te<7);f*llgC0Xa i l z 
lfli^lH8S(4, El 3 (,z,f\T J; o i'/Z^X ^frftc 1 .ti^SIt 
W:7;t h3>y-J'£ 3 (*lW4XiW-7t*]ft»*f 1 
2) l:{c«*;ntHflfil 5 £*£rtiU C<o|6*fflWfl&i5 
4^>LT73M- — 73" "7 x 1 6 £7 3 > frt 9 3 izi$$ 

Ltzmmtte-ix^h. 

[0031] fejsmmm 1 5 nmm. m &^Cct *> 7 

^•hnv-jr^^S UT* <tl >fr, El 3 ^i$ar->n 

Tot -5 ICJSffli 7-C-77fhrj>^'5'^3 i:^fSI5}SM/U?SfS 
6 £*mmttZV.V)'>t-ojLx. < >^ic 

J:0««iHWflR 1 5««t*'r SctolCL-C'&i^. ;n 

9, %m%m\miQ(nmi&izte%mwmi 

^iiti'^ap^SR/ZiL^o^t, Kj--«:i9<^'C7^ 
*3 .h<cfSJf«J»WBl 5 4^*1-SCi:fri:-# 

So 

[0 0 3 2 ] tVWJvX 1 6(4, /k*>«njc8ja*A««4: 

0 b»/i(w!« ihf S c 4: fr-c # S l-.jdicom 1 (n'MMcn 
km tHU 2lj * f!> S w £ A* T; #/o , , ....... . 
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[0 0 3 3 ] C^S3 <n'Jm<n&18d **efij]co?8 3 
0>'#jW<n Jf5!»«oatti« *ta. c co?8 3 wieiSfiooff jffl-c 
& IBafl;tf9a£flHS10>fW>»>C, XMUEiKSMirft'iB 

co ft%KcojftB k 3 co'^jfficojfj?® t -eat, c co Mi 

T-tt c OT^.WOTJW«co*ff i », **iKiHttt9*1- act 

[0 0 3 4] r&fc>*>> CCO$3CO'«0/fJ*§COX$l>K 
flMHSHtiU H 4 (c/n-T «t -3 CiliraiW 9 x JiWttt 1 coft 
ftHfiS^l 5JU±<7»c*T*50>l;ltt Irt (P 
B) j a«ittA3*xfc#-7*£fWKl 8 ^ft-Ci^ 
5. 

[0 0 3 5] ttli, X«*j««1-5f^iflA*ft4. CCOit 

S^co//ffii) caSI*-4X**jfo«-r4Ci:j!>«-CS4. 
*3fe, XM>Piif4ftttlS*«Ui-r ccoxas^ffite 

BffctBI§co-3f£® ts&m u * § 5 coS&tS * <SB 4: f 5 co 

IBI v« a ft * 5j«g 1 1- 5 c t # t- * 5 o 
[0 0 3 6] «e*J, CCO!24(i, ifi««fft3icOX«9iPMi 
Max (BID nmx&ZbK ztnttifimx&tifcii* 
X SWHK 1 8 SttffitfJ.'KSBIi, SI 2 On U fcfffllS 
*»fflWXi»'Kiilli1*Hi» (« 1 co'^McOifJ?ico^Bfl) 
AU c SI3(C/r<t/ilS/j?Ifflco^/N--^v^ 1 6*JB(t^X 

3 cO'^McO k 0] Sg $ m ?o Z £ £ h Z k U 4n 

[0 0 3 7] C3S 4 co^JlfficojFiSSO tfclc, ^^nflcom 4 
co^JStecoifJSScoJttHfl^-rSo .Lftw Jf5«tt, IW 

Mtf5«A^-«7X 1 6 £&{t3C fcT FJifflHcS 
35 T ^ * y /> * W ih -T * * CO T- 3) o £ # , C co 35 4 co^M 
OTJfelitt, £f*£ 1 CS 0 U/J Itcomil^/fffif d k 

tr, X £fttK 1 co/sc '0 fcRttltTS <fc -5 K L/i*co 

«e*J. tidiCO&«J!IBcoifja§i:L^^4co^j«5co 
KSRk-CJi, z<n£i(nfrtfft%Z>a zcnr-th, cco?8 4 
co'^Mco/r^co^jT-iicco^Wc'^tuico^f-fi, v 

[0038] 1-4*3%, zcnmwxmovfimwxmv 
mmmmz. moiz^t^^izfj^^-^m&it. so 
m itmcom 2cnffv-A -mm 2 1 1 zm%m 2 0 0 

[0 0 3 9 ] CCOftfjtfTV-yvCCO'Sfiijtf U«tt. //7Xi 
f¥ttt 1 l:K Xttfftfil£ (■ 2 */fj«E L ^ipfe, 7tl-3>^ 
3o.^^iifilwff-5 J:-5tfto-c«r»*. z<nfzih, 7 
thn>^'/^3 cO.tf.tf fi, # v X £MJK l£W2<r>tf 



7--bU>M»t5«&li, 2 0 0° CWfflffl3S«&^ 

1, 2 iOT«»)€rft*t:;f!^s««fflii, CC0200 0 
c co^aiciiw* -5 ^ * <ntw& wwmnmtt 

i:ftl>Tlt K«ffl2 OkLT, «A«^'J-*> KM: 
ROT^«J3>*«4MH C¥!#l 2 2 0 C) mtm\\.X 

[0 0 4 0] CntCfci), »^X$f«Rl, 2 14« 

tt, l aiHi:4af-y)/k / /)-^^L//vx£^« its'). 

SCktctO, 7* h3>^^^ 3CO^S0,ilU,J:l3* 
'Ji L fc/K7>-C *f ^> * ££H& 1 &t>'^ 2 co ii 7 X -£^5 2 

[0041] * fc, 7^hn>^^3 <w«#jaJisfT 

ua s , ccoig^ 7 si- 3co.^*5aii-C7Y^ 
^£f#-fSlC/xO sail:, ^^n a nA $ ^-rs«^*>5<, 
c<7>fc», 7^ h3>y^^ 3co^»safiBntc-&t3-a-^ 
7Xii$ffi;i:i:il 7 ^ h n ^ 3co.^* 
fflLil C J: * // 7 x £mfcco K >5 $ ag ^? figrjec ( - ^ ± f 5 z 
#T- # . Siifi^liE/ * *> cofft! .t $ El 5 C 1 7i s T- § 5 . 
[0 0 4 2] £ci>, croj:-5«c&*3*^^xxaat:7 
* Y^yVJ 1 ? 3 4.4S*5ailL±gC«l<fi4 $35^, dco 
±^e>&J 5 tfij*l8"C*"rJ: o CRftiigBtt 5 -f > 

X if#« A'Si S >P » fir 4 W? it: 1" 5 C i: A s T- § 5 . 
[0 0 4 3] * fc, C co^S 4 coyjMcOBSSti, El 1 1* 

L/iia^^scoxsi^iffi^aiet (« 1 coi&fficoffytg) 

4WCi:-3t»ilflLfcA $ , cco€?.t)-«-^7XXfg«, El 
2(C>?L/ifH|f«'«fi4Sc0X.«aiK-cEiii*H:!88 (35 1 cO'^ffico 
ifjSScO CJBM ) # O^EI 3 !C /r; L f- P/i Sffl cnfi^-il^T. 

V »Tf-rTC* tlJJESB 4 coA'/HlicoiF^kN uaift^^SC 

[0 0 4 4] Cm 5 OT'JSAfceDBJM ^^"ilco^ 5 

cO^AficOffJ?Sco^fW$-rSo Zco^5 5co5lJlfficoff5SU±, 
tiMffi^S 2 co #7 x £fffi( 2 1 '.ziXio 0 IZ xm&BSbttW 
?KA$.tl/i^vX£f , p«$ 1 iftit/t:-£ ) co-r-5,<>o «e*», t 
ifi(/)ft'J8J)fi<wif««k 'IrtSfl 5 WjfcJtttJFSJBfc-Ctt, ZCO 
>.Uco^fl«Wi&:S. ccof-y>, ccotl5 5co'^C)0j®co^i 
fW"i!{ic:cO^Wco,iftWlC)^?rU, »R m.UJf'fl J± 't?TBf{ ^ c 
£tT?>o 

[0 0 4 5 ] COW 5 co^/fficoif^coX^'-P" 
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KBtftiHSStt, El 6 (C/i<-f J; o IZwulZ® 2 cotfv * mm 
2 lWftfcOt, fiS-f 1 *^ 1 5Jil±0>7c*-C**0l;t« 
r& (PB) j /)«fflAdhfcSB2«o*-5XjEM«2 5 4 

[0 0 4 6] CttKcfc 0 , ^^X^^oTriMttl^cO^Jitl 1 

-5 C t WX- # a -5 *, X* 'PifiiffttUilgOT K4M (CjffiaT 5 
X«4JtiKrs C *, ttXM¥diiMWilS(OKiBI(c 
X MUUUH i: L T Jft 1 1 4 »« £ « W "f AS t L T Sift X«9 
■P ffifolti '£Xn Mulommt&vn Ait £ n/flB fctsci 

[0 0 4 7] ft*. CC0E16i£, ifi«$mScOX,ia«Fffi 
MttlS (HI) mwt-ii** 1 , C0>»/>«illA£*ifc#9 

* jBdt-r h & wmmmiz , Ea 2 1 ^ u wi« *«a w x 

tt¥S4ft£HSg (« lOTUUfcajfflBaftJIgfl) SVBI3t 
*LtKIfflm*/«-/f9^ 1 8 g&ttfeXMWifllftm 

[0 0 4 8] Sfclc, ^^-li-^7Xi:l-sS^r7X^^ 

x«ipfflttttjjB}<o*fflucjaa-«-4Xtts. 
h \z xttsne t 1- * c t #-c # 5 . 

[0 0 4 9] C*««flcoffecoMfflCT3 ±j£OTft 

±iEco frggJCff) l^sii £ ft <5 c i: (2 & < , w§ k 
» 5 ttWtt&ffi *&K L tie t 'BIB? * tiU 4H*Jfi0>JfJ8 

jsi^-c * -j -c * m \-r f iz $ b r m co « 2 tfnnnrc * -5 

[0 0 5 0] 

[0 0 5 1 ] it, X«¥fflttaj«Brt£*#a«sai, 



[0 1 ] **w«c«5x«iFifi«a«a*afflLfcas 1 
m 2 ] fcwmzvkz xMiPiSMmtiEBtXffl Lfcffiraa 

[El 3 ] XMHWMaiilKftjlffl Lfc* 2 

<o^<ojK«fc^sxi«ipffl«<iJ88w«aiJOTKffiia-e» 

5. 

[BB4] ««<fl(c»«X«^iifiMaiSEK«jg^L&9!3 

ax* njgs t u « xm vaimsiBtffiMinmvmz * 

So 

[0 5 ] xmm&mmmzmm utas 4 

ff>3ttf njftB i: & 5 X«¥ ffljftffl 38co @g»c0Wf ffi® "C * 

So 

CH6] **B8t»SX«¥ffi|jkttl«lt*afflLfe»5 

c»nmmm£*zxm¥Mmth?s<nm8ii(r>m®mx'$> 

So 

m 7 ] xmvmmim&vfflte'&mMcn 
x m^mmann ms^nm mm x & a . 

[EI 8 ] S63fecox»^ffl*fttBg»(nBSB<o#|ja*ttWrs 

[ei 9] aMEOTXw^ffl^usscoaacoEiRH-e^ao 
[El 1 o ] /k^«Cct 9X»5Pia«tBiS<o#7^j{eMHfi{c 
s')4^.-r5rp i isfl^4Sii«ro/i^coi2iT-*5o 
[Kf^co^] 

1 2-XMMttlJK. 3-7*hn>y 

ft 7-JB8& , 1 0-i«il>7>y^^, 1 

1 -7 *h*r 1 2-X«-**»aWt, 15 

-«#fflWHB. 16-BSfflW*^-«7X, 18--S& 
A'lA^nt^^^^E 2 0-«f«#|, 2l-®2 

WIS 
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